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Annotation. Cephalometric techniques for the analysis of lateral teleroentgenograms, for successful use in orthodontist practice,
require a preliminary clinical study, which should include as many healthy individuals as possible from the local population for which
this technique will be applied. The purpose of the study is to build and analyze regression models of radio-radiographic parameters
used in COGS-methodology in Ukrainian young men with an orthognathic bite with a wide face type. 22 Ukrainian young men with an
orthognathic bite and a wide face type underwent a cephalometric study using the COGS method. For the correct modeling of
cephalometric characteristics, the division of teleroentgenometric indicators into three groups proposed by M. O. Dmitriev (2016,
2017) was used: the first group is the metric characteristics of the skull, which usually do not change during surgical and orthodontic
treatment; the second group - indicators of the maxillofacial system, which can be used to change the width, length, angles and position
of the upper and lower jaws with the help of orthognathic surgery; the third group - indicators that actually characterize the position of
each individual tooth relative to each other, cranial structures and the profile of the soft tissues of the face. Construction of regression
models of cephalometric indicators according to the COGS method was carried out in the "Statistica 6.0" license package. It was
established that only 4 reliable regression models of teleroentgenometric indicators with a coefficient of determination greater than 0.6
were built using the COGS method for Ukrainian young men with a wide face, which were included in the second and third groups
depending on the indicators of the first group (R?= from 0.626 to 0.780 ), as well as 11 reliable models of indicators were built out of
19 possible, which were included in the third group depending on the indicators of the first and second groups (R?= from 0.626 to
0.970). The analysis of the constructed regression equations showed that most often the models of indicators that were included in the
second and third groups, depending on the indicators of the first group, include the value of the distances P-PTV (17.64 %) and N-Se
(11.76 %) and the value of the angles H (17.64 %) and N-S-Ba (11.76 %); and to the indicator models that were included in the third
group depending on the indicators of the first and second groups - the value of the distances ANS-Me (15.00 %), A-B and N-Pog (7.50
% each) and the value of the angles Ar-Go-Gn, H and N-A -Pog (7.50 % each). Further research will make it possible to develop a
computer program that will enable dentists to automatically calculate individual normative teleroentgenometric indicators.
Keywords: regression models, teleradiography, cephalometry, COGS-method, facial types, orthognathic bite, young men.

Intriduction

A person's face is a key element for social perception in 11 % to 93 % according to Slovenian scientists [13]. Data

all spheres of activity. A more attractive face is associated
with a better social role of the individual. In this regard, one
of the key tasks of modern medicine has become the
creation and improvement of existing methods of facial
aesthetics, in particular, and smiles.

Indeed, research data indicate that the average face
type (mesofacial) is the most attractive to different groups
of respondents (specialists, dentists and ordinary citizens,
p<0.01 in all cases) compared to dolichofacial and
brachyfacial types [3]. It should be noted that in this study
the smiles of the persons were hidden and only the face
was evaluated. What are the data on the aesthetics of a
smile?

The aesthetics of a smile is inextricably linked to the
face as a whole. Ward D. H. in his research established
that the most proportional and harmonious smile is created
using a width/length ratio of the maxillary central incisor of
78 % [21].

At the same time, pathology of the maxillofacial system
is extremely common. Thus, in adolescence, the frequency
of malocclusion steadily increases and increased from

from India indicate that the frequency of such pathology
among schoolchildren is about 33 % [18].

One of the tools for achieving an aesthetically attractive
face and smile is a cephalometric analysis. This is
especially true in cases of facial reconstructive surgery.
This is possible due to the fact that the cephalometric
method is based on the fact that there is a balance of
various elements of the face (skeletal and soft tissue) and
teeth. In addition, these indicators are highly individual for
different ethnic groups, genders and other parameters that
must be taken into account [7]. In particular, one of these
parameters is age. Using the example of the horizontal
condylar angle, changes in the indicator in different age
groups and even asymmetry in its parameters on the left
and right are shown [17].

There are still ongoing discussions about the feasibility
of using 2D lateral cephalometric analysis - there are works
that simultaneously indicate its irreplaceability and
feasibility, as well as one that does not have a sufficient
impact on treatment planning [12]. However, like any
method, cephalometric analysis requires sufficient
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qualification, experience and skill in use, because the
identification of some points, angles and lines used in
different types of analysis is complicated [14].

Does cephalometric analysis help create an attractive
face? Data from 108 clinical cases evaluated by Chinese
orthodontists showed that cephalometric indicators are
highly correlated with photographic assessment of facial
attractiveness. This especially applies to indicators such
as incisal angle, profile angle, L1/MP°, L1-NBmm, Z angle
[22].

Thus, there is a need to conduct research on the
identification of normative cephalometric indicators for the
Ukrainian population, taking into account as many
parameters as possible.

The purpose of our study is to build and analyze
regression models of teleroentgenometric indicators used
in the COGS-method in Ukrainian young men with an
orthognathic bite with a wide face type.

Materials and methods

22 Ukrainian young men (YM) with a physiological bite
(as close as possible to orthognathic, later orthognathic)
with a wide face (face type was determined using Garson's
morphological index [15]) underwent a cephalometric study
using the COGS method ("Cephalometrics for orthognathic
surgery" [5]) for which the software OnyxCeph®™, version
3DPro, of the company Image Instruments GmbH,
Germany, was used (software license NeURSQ-1799
registered to Dmitriev M. O.). Primary teleradiograms
(obtained using a Veraviewepocs 3D Morita dental cone-
beam tomograph) were taken from the database of the
Research Center and the Department of Pediatric Dentistry
of the National Pirogov Memorial Medical University,
Vinnytsia (all young men applied to the private dental clinic
"Vinintermed" for a diagnostic examination, and who
previously underwent a dental examination and gave
voluntary consent for the further use of the obtained results
in our study).

Committee on Bioethics of National Pirogov Memorial
Medical University, Vinnytsya (protocol Ne 8 From
30.09.2021) found that the studies do not contradict the
basic bioethical standards of the Declaration of Helsinki,
the Council of Europe Convention on Human Rights and
Biomedicine (1977), the relevant WHO regulations and
laws of Ukraine.

For the correct modeling of a large array of metric
characteristics, we used the distribution of
teleroentgenometric indicators into three groups proposed
by M. O. Dmitriev [8, 9, 10]:

® the first group - metric characteristics of the skull,
which usually do not change during surgical and
orthodontic treatment. Since only 2 cranial parameters (Ar-
Pt distance (mm) and Pt-N distance (mm)) belong to the
first group in the COGS methodology, for a more informative
study we used the most common measurements of basic
cranial parameters proposed by other authors: Schwartz
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Fig. 1. The main cephalometric points and measurements according
to the COGS method, included in the second group of indicators: 1
- angle N-A-Pog; 2 - distance N-A; 3 - distance N-B; 4 - distance
N-Pog.
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Fig. 2. The main cephalometric points and measurements according
tothe COGS method, included in the second group of indicators: 1 -
distance N-ANS; 2 - distance ANS-Me; 3 - distance PNS-N; 4 - angle
MP-HP; 5 - distance ANS-PNS; 6 - distance Ar-Go; 7 - distance Go-
Pog; 8 - distance B-Pog; 9 - angle Ar-Go-Gn; 10 - distance A-B.

N-Se distance (mm), Roth-Jarabak N-S distance (mm),
Ricketts N-CC distance (mm), Steiner S-E distance (mm);
S-Ar distance according to Roth-Jarabak (mm), P-PTV

ISSN 1817-7883

elSSN 2522-9354 2023, T. 27, Ne2

“BicHuk BiHHUYbKO20 HayioHa/lbHO20 MeOUYHO20 yHieepcumemy”,

210



Modeling of individual teleroentgenometric indicators using the COGS method in Ukrainian young men with ...

HR-Iiine

Fig. 3. The main cephalometric points and measurements according
to the COGS method, included in the third group of indicators: 1 -

distance 1u-NF; 2 - distance 1I-MP; 3 - distance 6u-NF; 4 - distance " — . . .
61-MP: 5 - angle OP-HP: 6 - angle Max1-NF; 7 - angle Mand 1-MP. Fig. 5. Calculated indicators of soft facial profile structures according
' ' J ' \ . tothe COGS method, which are included in the third group of indicators

and characterize the shape of the facial profile: 5 - ratio GI'-Sn(5')/
Sn-Me'(5"); 6 - ratio Sn-Gn'(6')/C-Gn'(6"); and the position and
shape of the lips: 12 - ratio Sn-Stms(12')/Stmi-Me'(12").

Fig. 4. Indicators of soft facial profile structures according to the
COGS method, which characterize the shape of the facial profile and
are included in the third group of indicators: 1 - angle GI'-Sn-Pog’; 2
- distance GI'-Sn; 3 - distance GI'-Pog'; 4 - angle Sn-Gn'-C.

. . . - Fig. 6. Indicators of the structures of the soft profile of the face
dlstan(?,e according to Ricketts (mm), S-Ar dlsj[ance according tothe COGS method, which characterize the position and
according to Roth-Jarabak (mm), angle H according t0  ghape of the lips and are included in the third group of indicators: 7
Schwartz (°), POr-NBa angle according to Ricketts (°), angle - angle Cotg-Sn-Ls; 8 - distance Ls-(Sn-Pog’); 9 - distance Li-
N-S-Ba by Bjork (°). angle N-S-Ar according to Bjork (°),  (Sn-Pog’); 10 - distance Sm-(Li-Pog’); 11 - distance Stms-I.
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ratio N-S:S-Ar" according to Bjork;

® the second group - indicators of the maxillofacial
system, which can be used to change the width, length,
angles and position of the upper and lower jaws with the
help of orthognathic surgery (Figs. 1, 2);

¢ the third group - indicators that actually characterize
the position of each individual tooth relative to each other,
cranial structures (Fig. 3) and the profile of the soft tissues
of the face (Figs. 4, 5, 6).

In the "Statistica 6.0" license package, the method of
stepwise regression analysis is used to build models of
cephalometric indicators according to the COGS method.

Results. Discussion

In Ukrainian young men with an orthognathic bite with a
wide facial type, 4 reliable regression equations of
teleroentgenometric indicators were constructed from 33
possible according to the COGS method with a coefficient
of determination greater than 0.6, which were included in
the second and third groups depending on the indicators
of the first group:

distance value N-B=75.05 - 0.818 x H - 1.856 x S-E -
0.908 x P-PTV (R?=0.639, F ,=10.63, p<0.001, Std.Error
of estimate=4.427);

distance value N-Pog=245.3 - 1.892 x P-PTV - 0.704 x
Por-NBa + 2.086 x N-Se - 0.864 x N-S-Ba - 41.41 x N-S:S-Ar'
- 9.380 x S-Ar' (R*=0.780, F ,=8.87, p<0.001, Std.Error of
estimate=4.506);

distance value PNS-N=-29.29 + 0.524 x N-Se + 0.599?S-
Ar+0.252 xH (R?=0.713, F .. =14.93, p<0.001, Std.Error of
estimate=1.521);

distance value Sm-(Li-Pog')=-2.974 - 0.286 x Pt-N +
0.203 x P-PTV + 0.124 x N-S-Ba + 0.184 x N-S - 0.090 x H
(R?=0.626, F(5‘16)25.37, p<0.01, Std.Error of estimate=0.659);

where, here and in the following equations, R? -
coefficient of determination; Fo=! - critical (!) and obtained
0 Fisher's test value; p - confidence level; Std.Error of
estimate - standard error of estimate.

Coefficients of determination of the regression
equations of the distance values N-A, N-ANS, ANS-Me,
ANS-PNS, Ar-Go, Go-Pog, B-Pog, A-B, 1u-NF, 1I-MP, 6u-
NF, 6I-MP, GI'-Sn, GI'-Pog’, Ls-(Sn-Pog’) and Stms-I, angles
MP-HP, Ar-Go-Gn, OP-HP, Max1-NF, Mand1-MP and Sn-Gn'-
C and the values of the ratios GI'-Sn/Sn-Me', Sn-Gn'/C-Gn'
and Sn-Stms/Stmi-Me' in young men with a wide face are
from 0.093 to 0.598 and therefore have no practical
significance in dental practice. The regression equations
of the angles N-A-Pog, GI'-Sn-Pog', Cotg-Sn-Ls and the
distance Li-(Sn-Pog') are not constructed at all.

Thus, only 4 reliable regression models of
teleroentgenometric indicators with a coefficient of
determination greater than 0.6 were built using the COGS
method for Ukrainian young men with a wide face type,
which were included in the second and third groups
depending on the indicators of the first group (R?= from
0.626 to 0.780). Most often, these models include: the value

(3.18

(6.15

(3.18)

of the P-PTV (17.64 %) and N-Se (11.76 %) distances and
the value of the H (17.64 %) and N-S-Ba (11.76 %) angles.

Out of 19 possible, in young men with an orthognathic
bite with a wide face, 11 reliable regression equations of
teleroentgenometric indicators were constructed using the
COGS method with a coefficient of determination greater
than 0.6, which were included in the third group depending
on the indicators of the first and second groups:

distance value 1u-NF=-1.730 + 0.456 x ANS-Me - 0.138
x N-Pog (R?=0.748, F =28.21, p<0.001, Std.Error of
estimate=1.389);

distance value 1I-MP=36.61 + 0.586 xANS-Me + 0.667 x
A-B - 0.393 X ANS-PNS - 0.131 x H (R?=0.822, F, . ,=19.59,
p<0.001, Std.Error of estimate=1.019);

distance value 6u-NF=-7.757 + 0.319 x ANS-Me - 0.124
x N-A-Pog + 0.200 x ANS-PNS (R?=0.627, F,,,.=10.09,
p<0.001, Std.Error of estimate=1.234);

distance value 6I-MP=-10.01 + 0.489 x ANS-Me - 0.751
X B-Pog + 0.150 x N-S-Ar - 0.103 x MP-HP (R?=0.799,
F(4.17):16.88, p<0.001, Std.Error of estimate=1.094);

angle value OP-HP=44.01 + 0.961 x MP-HP - 0.312 X Ar-
Go-Gn - 0.379 x PNS-N (R?=0.943, F, ., .=98.57, p<0.001,
Std.Error of estimate=1.409);

angle value Max1-NF=147.7 + 0.590 x N-Pog - 0.597 x
Por-NBa - 0.317 x N-A-Pog - 0.245 x Go-Pog (R?=0.841,
F(4.17):22.45, p<0.001, Std.Error of estimate=2.783);

angle value Mand1-MP=94.16 - 0.447 x Ar-Go-Gn +
1.602 xA-B-0.612 x N-ANS + 1.916 x Ar-Pt+ 6.608 x N-S:S-
Ar' (R?=0.846, F =17.59, p<0.001, Std.Error of
estimate=3.382);

angle value GI'-Sn-Pog'=78.72 + 0.815 x N-A-Pog - 0.637
XANS-Me - 0.254 x N-B - 0.290 x H (R?=0.896, F ,.,.=36.56,
p<0.001, Std.Error of estimate=2.161);

distance value GI'-Sn=25.04 + 1.060 x N-A - 0.243 X
ANS-Me + 0.225 x S-Ar - 0.088 x Ar-Go-Gn (R?=0.947,
F(4.17)=76.49, p<0.001, Std.Error of estimate=1.158);

distance value GI'-Pog'=1.704 + 1.148 x N-Pog + 0.335
x A-B (R?=0.970, F =303.3, p<0.001, Std.Error of
estimate=1.704);

distance value Sm-(Li-Pog")=-2.974 - 0.286 x Pt-N +
0.203 x P-PTV + 0.124 x N-S-Ba + 0.184 x N-S - 0.090 x H
(R?=0.626, F(Slle):5.37, p<0.01, Std.Error of estimate=0.659).

Coefficients of determination of the regression
equations of the distances Ls-(Sn-Pog"), Li-(Sn-Pog’) and
Stms-I, the values of the angles Sn-Gn'-C and Cotg-Sn-Ls
and the values of the ratios GI'-Sn/ Sn-Me', Sn-Gn'/H-Gn’
and Sn-Stms/Stmi-Me' in young men with a wide face are
equal to 0.247 to 0.458 and therefore have no practical
value in dental practice.

Thus, 11 reliable models of teleroentgenometric
indicators with a coefficient of determination greater than
0.6 were built using the COGS method for Ukrainian young
men with a wide face type, which were included in the third
group depending on the indicators of the first and second
groups (R?= from 0.626 to 0.970). Most often, these models
include: ANS-Me (15.00 %), A-B (7.50 %) and N-Pog

(2.19)

(4.17)

(3.18)

(3.18)

(5.16)

(4.17)

(2.19)
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(7.50 %) distances and Ar-Go-Gn (7.50 %), H (7.50 %) and
N-A-Pog (7.50 %) values of the angles.

In the work of Ukrainian scientists, pronounced
manifestations of sexual dimorphism were found in the
local population for such dimensions as NS, Ar-Go, N-Se,
N-CC, P-PTV and S-Ar distances in representatives with
different types of faces. For the most part, the indicators
were higher in men [11].

Manifestations of sexual dimorphism of cephalometric
indicators were revealed in the analysis of data of the
population living in the region of Himachal Pradesh (India).
Greater values of the nasolabial angle, face length and
thickness of soft tissues were found in men [1]. Similar
data were obtained in the Uttar Pradesh region (also in
India). Compared to men, women had a steeper maxillary
occlusal plane, more inclined mandibular incisors, and
less protruding lips [20].

Differences with normative parameters were found for
the Iranian population according to various cephalometric
parameters: Iranians had higher values of anterior lower
face height, Sella-Nasion (S-N) length, and ANB angle. Most
sizes were larger in men than in women (p<0.05) [2].

Compared to Europeans, the Japanese have a less
convex profile of the skeleton, a less prominent nose, a more
curved chin and a prominent incisor of the lower jaw [4].

Compared to Europeans, Turkish residents have
increased facial convexity, larger values of the nasolabial
angle and protrusion of the upper lip, smaller values of the
angle of the lower part of the face and throat. Turkish women
have higher values of the nasolabial angle than men [6].

Representatives of the Maratha ethnic group (India) are
characterized by such features as: more beveled maxillary
incisors, a less prominent chin, shorter face length, larger
values of the nasolabial angle and the thickness of all soft
tissues [16].
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MOQENOBAHHSA IHOUBIAYANBHUX TENEPEHTFEHOMETPUYHUX NOKA3HUKIB 3A COGS-METOOOM B YKPAIHCbKUX

IOHAKIB I3 LULMPOKUM TUIMOM OBJTIU4YYA

HecmepeHko €. A., Winkapyk-AQukoeuuybka M. M., Llleeuyk FO. I"., JluceHnko C. A., Yepkacoea JI. A.

AHoTauis. LegpanomempuyHi MmemoOuKku aHasnisy 60Ko8UX merepeHmaeHoepam Onsl yCriiHO20 3acmocy8aHHs1 8 npakmuui opmodoH-
ma eumazarompe 8UKOHAHHS onepeOdHb020 KIliHIHHO20 OOCIIOXEeHHS, W0 Mae ekdYamu 8 cebe MakcumanbHO 300p0O8UX OCI6 3
micyeesoi nonynsuii, 0nsa kol Yo memoduky 6yde 3acmocosaHo. Mema OocnidxeHHs1 - nobydoea ma aHari3 peepecitiHux modenel
meniepeHmeaeHOMempuUYHUX MoKa3HuKig, wo sukopucmosytomscsi 8 COGS-memoduyi 8 yKpaiHCbKUX HOHakig i3 opmo2Hamuy4yHuUM
MPUKYCOM i3 WUPOKUM murom 0bnuyysi. 22 yKpaiHCbKUM tOHaKaM i3 OpmoeHamuy4yHUM MPUKYCOM i WUPOKUM murom obnuyysi nposede-
HO ueghaniomempuyHe 0ocnidxeHHs 3a COGS-memodom. [nsi KopekmHo20 MoOent8aHHs yegharioMempuyHUX Xxapakmepucmuk
suKopucmaHo po3rnodin menepeHmMaeHOMempPUYHUX MOKa3HUKi8 Ha mpu epynu, 3anponoHosaHul Amimpiesum M. O. (2016, 2017):
nepwa epyna - Mempu4yHi xapakmepucmuku 4Yepena, sKki 3a3gudall He 3MIHIMbCS 8 Npoueci XipypeaidHo2o ma opmoOOHMUYHO20
niikyeaHHs; Opyaa 2pyna - rnokasHuku 3yboujenenHoi cucmemu, iKuM 3a G0rOMO20i0 OpMmMOoeHamuyYyHoI Xipypaii Moxueo 3miHeamu
WUpUHY, G08XUHY, Kymu ma IMo/I0XeHHs1 8epXHbOI ma HUXHbOI wjenen; mpems epyna - roKasHUKU, SIKi 8racHe xapakmepusymb
MOJIOXKEHHSI KOXXKHO20 OKpemozo 3yba 6i0HOCHO 0OUH 0OHO20, YepermHux cmpykmyp ma npoghino M'aKux mkaHuH obnu4si. [lobydosa
peepeciliHux modenel yeganomempuyHux rnokasHukie 3a COGS-memodom nposedeHa 8 niyeHsiliHomy rnakemi "Statistica 6.0".
BcmaroeneHo, wo 8 ykpaiHCbKUX toHaKig i3 wupokum obnuyysam 3a COGS-memodom i3 33 moxnusux rnobydosaHo nuwe 4 docmos-
ipHUX peepeciliHux modesii menepeHmeeHOMempuUYHUX oKa3Hukie 3 KoegiyieHmom demepmiHauyii noHad 0,6, ski ysitwnu 0o Opyaoi
ma mpemboi epyn 3anexHo eid nokasHukie nepwoi epynu (R?= eid 0,626 do 0,780), a makox i3 19 moxnusux nobydosaHo 11
docmosipHux modernel nokasHuKig, sKi ysitiunu 6o mpemboi epynu 3anexHo 6id rnokasHukie nepwoi ma Opyeoi epyn (R?= eid 0,626 do
0,970). AHaniz nobydosaHux pezpeciliHuX pigHSIHb Mokasae, Wo Halbinbw Yacmo 00 modenel nokasHukig, siki yeitiwnu 0o Opyaoi ma
mpembOi 2pyrn 3anexHo 6i0 MokasHuKie nepuwloi epynu, exodsams eenuvuHa eidcmaHel P-PTV (17,64%) i N-Se (11,76%) ma eenu4uHa
kymig H (17,64%) i N-S-Ba (11,76%); a do modeneli noka3Hukig, siKi yeitiwiu 60 mpemboi epyrnu 3ariexHo 8i0 MokasHUKie rnepuwoi ma
Opyeoi epyn, - eenu4yuHa gidcmareli ANS-Me (15,00%), A-B i N-Pog (o 7,50%) ma eenuy4uHa kymie Ar-Go-Gn, H i N-A-Pog (no
7,50%). lNodanbuwi docnidxeHHs1 A0380715iMb PO3POOUMU KOMM'oMepHy npoapamy, sika dacmb MOXIUGICMb fliKapsiM-cmomamornozam
asmomamuy4HO eupaxosyeamu iHOugIiOyarnbHi HOpMamueHi menepeHmaeHOMempPUYHI MOKa3HUKU.

KnrouoBi cnoBa: peepeciliHi modeni, menepeHmeaeHozpaisi, ueganomempis, COGS-memod, munu obru44ys, opmoaHamu4Hul
MPUKYC, IOHaKU.
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